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DECLARATION UNDER 37 C.F.R. S1.132 

I, Professor Gideon Schreiber, a citizen of Israel, hereby declare and state: 

1. I am an Associate Professor at the Department of Biological Chemistry at the 
Weizmann Institute of Science. A list of my publications is attached as Appendix A together 
with my Curriculum Vitae, attached as Appendix B. 

2. I have over 20 years of experience in research of protein-protein interactions, 
protein design and structural proteomics. 

3. I have a vast academic and professional experience with respect to the 
technology at hand, including the Biacore and BioRad biosensor platforms (see for example 
References 3, 7, 8, 10, 11, 12, 13, 16, 19, 24, 28, 29, 31, 32, 37, 38, 40, 44, 49, 50, 54, 55, 56, 
57 and 58 in the attached Appendix A). 

4. I am not being compensated for my work in connection with this Declaration. 

5. For the purpose of my analysis I specifically reviewed in detail the Official 
Action dated August 6, 2009 as well as the following publications: 

Malmqvist et al, US Patent No. 6,200,814, issued March 13, 2001 (henceforth: 
Malmqvist et al); 

Newgard et al., US Patent No. 6,1 10,707, issued Aug 29, 2000; 

Siddigi et al., US Patent No. 5,541,1 13, issued July 30, 1996; 

Lambert, J., US Publication No. 2006/0210984, published September 21, 2006; 

Karlsson et al., US Publication 2005/0014179, published January 20, 2005; 

Karlsson et al., priority documents, US provisional Application No. 60/477,909, filed 
on June 6, 2003 and US Provisional Application No. 60/526364, filed 1/12/2003; 
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Kansa et al., US Patent No. 6,478,839, issued November 12, 2002; 
Natesan et al., US Publication No. 2002/0048792; 

Rich et al., Higher- throughput, label-free, real-time molecular interaction analysis, 
Analytical Biochemistry 361 (2007) 1-6. 

6. The state of the art prior to the filing of US Application No.: 10/578,860, 
herein referred to as the present application, will initially be discussed and explained. 

7. Dynamic information about molecular interaction analysis has become an 
essential component of life-science research and the pharmaceutical industry. Over the past 
15 years, interaction technology at the molecular level has grown considerably with the 
gradual development and introduction of a number of instruments or flow cells. 

8. In short, around 1990, Pharmacia Biosensor released the first commercially 
viable optical biosensor platform also known as "Biacore." This platform was an important 
landmark because of its combination of micro fluidic and robotic technologies. Magnus 
Malmqvist, Robert Karlsson and Inger Ronnberg are known employees of Biacore, Uppsala, 
Sweden. 

9. The first-edition instrument had four flow cells, but each of the cells could 
only be addressed separately and individually as shown in the bellow Figure 1 : 



Figure 1 




As shown in Figure 1 , one analyte could be studied over one target at a time (one x 
one). Typically, the same sample or target species would be tested over the target surface and 
then over a reference surface in a separate injection. Although this was a substantial burden, 
the instrument was fully automated and capable of overnight unattended serial operation i.e., 
not simultaneous. 

10. In the late 1990s Biacore AB (former biosensor division of Pharmacia) 
developed a new platform called "Biacore™ 2000", the major advance in the technology was 
a micro fluidic structure which made it possible for the user to analyze one analyte sample (or 
one target specie) over four flow cell surfaces separately or in series ("one x several" 
approach). Thus, it was possible to immobilize separate ligands and then inject one analyte 
sample over the separate immobilized ligands. 
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11. Data was collected from a reference surface (one flow cell was used as a 
reference) and three reaction surfaces at the same time (other 3 flow cells). Figure 2 below 
describes the Biacore™ 2000 (schematic drawings taken from Rebecca L. Rich, David G. 
Myszka, Higher-throughput, label-free, real-time molecular interaction analysis, Analytical 
Biochemistry 361 (2007) 1-6). 



Figure 




12. The Biacore 3000 system was an improvement over the Biacore 2000 
system. The Biacore™ 3000 system related to the applicability of highly refractive index 
buffers. For the determination of a kinetic parameter, the Biacore™ 2000 and Biacore™ 
3000 systems required multiple runs with a regeneration step after each run, i.e., after each 
binding assay was performed. Analysis of a plurality of analytes or analyte concentrations 
necessitated serial operation and thus required regeneration. It should be stressed that the step 
of regenerating the sensitizing spot is harmful to the immobilized ligand. 

13. Malmqvist et al. essentially relates to the technology of the original Biacore™ 
2000 and Biacore™ 3000 systems while introducing several improvements to the fluid 
delivery system, as I will further explain in detail below. In Malmqvist et al. the fluid 
delivery system is based on laminar flow later named "hydrodynamic addressing", 

14. Malmqvist et al. is aimed at improving the sample delivery in SPR systems. 
In terms of kinetic analysis, the authors remain in the field of the "one x several" approach 
(mentioned above) which adheres to a paradigm that existed at the time; that is, analysis of 
one analyte concentration over several flow cell surfaces or sensitization spots. 

15. Malmqvist et al. only propose a gradient with regard to the amount of 
immobilized ligand bound to the surface of each sensing area, where the gradient is in fact a 
byproduct of laminar flow [Malmqvist et al. col. 13 line 12 - col. 14 line 37, in particular col. 
14 lines 26-37]. The gradient of the immobilized ligand density is not a parameter which is 
used in the calculation of the kinetic parameters. The kinetic parameters, such as ka and kd, 
are derived from the binding of the analyte at varying concentrations with the immobilized 
ligand regardless of immobilized ligand density. 
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While Malmqvist et al. propose a gradient of bound ligand, it does not disclose a 
binding assay involving a plurality of analyte concentrations (being the second binding 
member in the subject application). Beyond adhering to the existing concept, there are also 
technological reasons for that. The laminar flow (hydrodynamic addressing) method as 
presented by Malmqvist et al. necessitates different flow rates to create a boundary between 
the flown solutions. Different flow rate might change the kinetic behavior of the interaction, 
and thus obtaining a full and accurate binding assay with a plurality of analyte concentrations 
is practically impossible with this technology. 

16. Malmqvist et al. propose several theoretical options of making sensitized 
matrices using a 2D laminar flow cell (col. 15 line 37 - col. 16 line 27, Fig. 13), applying 
different molecules, e.g. different oligonucleotides. The option of presenting a second 
binding member (the binding member to the immobilized ligand) at a plurality of 
concentrations is not described by Malmqvist et al. nor is it possible as detailed above (see 
point 15 above). 

17. The "one x several" approach was the paradigm before and during 2004; but, 
also at the time Bio-Rad's ProteOn XPR36 was released. The "one x several" approach was 
the paradigm also adhered to by Biacore systems Biacore 2000 and Biacore 3000, but 
also the later systems S51 (released on 2001) using the "Y-shaped" flow cells (Figure 3) and 
the T100 having the "U" shaped flow cells, released on 2005 (Figure 4). 

Figure 3 Figure 4 



18. These Biacore instruments accommodated analysis of samples from one 96- or 
384-well plate while processing one sample at a time i.e. serial analyte processing. Malmqvist 
et al do not disclose or hint otherwise. Throughout the entire text of Malmqvist et al. and all 
of its respective examples a single analyte concentration is run at a time. Analysis of two or 
more e.g. plurality of analyte concentrations, would require a serial processing and thus 
necessitate regeneration step. 
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19. The serial analyte processing of Malmqvist et al. cannot simultaneously obtain 
one or more kinetic parameters. Accurate determination of kinetic parameters necessitates a 
plurality of single-reaction processing of several analyte concentrations, which in the flow 
cells described in Malmqvist et al. cannot be performed simultaneously. As a corollary, 
Malmqvist et al. neither describe simultaneously obtaining a kinetic parameter nor describe 
any data indicative of a binding reaction between a first (the immobilized ligand) and a 
second binding members (plurality of analyte concentrations) at the spots. The outcome of 
Malmqvist et al. must, therefore, be that for a binding essay involving a plurality of analyte 
concentrations a serial analyte processing must be required and cannot be avoided i.e. a 
simultaneous analysis of a plurality of target species of different concentrations cannot be 
obtained when utilizing the system of Malmqvist et al. 

20. Lambert does not add a technical contribution to Malmqvist in this respect. In 
Lambert a single analyte sample is run at a time. Lambert merely describes simultaneous 
binding measurements in general but not simultaneously obtaining a kinetic parameter which 
requires simultaneous processing of several analyte concentrations, as presently claimed. 

21. Malmqvist et al. do not teach how to avoid a regeneration step. A regeneration 
step was a major drawback of the technology at the time and is not a trivial matter that could 
be understood by default. Major players in the field of molecular interaction analysis invested 
money and research time to develop a technology that would not necessitate regeneration. 

22. Detailed review of analysis formats, approaches and instruments may be found 
in Rebecca L. Rich, David G. Myszka, Higher-throughput, label-free, real-time molecular 
interaction analysis (Analytical Biochemistry 361 (2007) 1-6). 

23. According to the technology which existed prior to the development of 
BioRad technologies, in part, the subject matter described in the present application, prior to 
the contacting of the sensor surface with a sample of a new analyte concentration, the ligand 
surface had to be restored or "regenerated" by treating the surface with a regeneration 
solution. I have reviewed Malmqvist et al., Newgard et al. and Lambert. The silence of these 
documents with respect to the necessity of regeneration should be attributed solely to the fact 
that none of the technologies disclosed in these publications involved the processing of a 
plurality of analyte samples. 

24. A later publication dated January 20, 2005 by Robert Karlsson (a Biacore 
researcher as Malmqvist) clearly states as follows: 

"...Before contacting the sensor surface with sample of a new analyte 

ru/WH4R\iAi-ni 



Application No. 10/578,860 



concentration, the ligand surface is restored or "regenerated" by treating 
the surface with a regeneration solution capable of removing any bound 
analyte while not destroying the ligand. In that way, all the different samples 
will contact essentially one and the same ligand surface as far as ligand 
density is concerned. The association and dissociation rate constants can then 
be obtained from the collected binding data by fitting the data to 
mathematical descriptions of interaction models in the form of differential 
equations. Usually, the binding data for all the samples are used in the same 
fit, a procedure referred to as global fitting. From the determined association 
and dissociation rate constants k A and kd, the equilibrium constant, K D , and 
the affinity constant K A (K A =1/ K D ) of the interaction can in turn be 
calculated." [Karlsspn et al., page 1, paragraph 6] 

"...From the prior art it may therefore be concluded that for determining 
kinetic rates for molecular interactions using systems based on biosensors 
and affinity analysis, it is necessary to regenerate the immobilized ligand 
prior to contacting the sensor surface with a different concentration of 
analyte to thereby present essentially one and the same ligand surface to 
each analyte concentration, unless (i) a continuous gradient of the analyte is 
used, or (ii) initial binding rates are determined in systems free from mass 
transport limitations.. [0016] It is an object of the present invention to 
provide a sensor-based method for determining chemical interaction 
parameters, including kinetic rate constants, by stepwise titration, which 
method obviates regeneration procedures while permitting measurements 
under mass transport limitation." [Karlsson et al, page 1, paragraphs 15-16] 

Therefore, the prior art before and around January 20, 2005 and certainly before 
November 1 1 , 2003 necessitated regeneration of the surface. The silence of Malmqvist et al. 
with respect to a regeneration step is attributed to the fact that it did not even remotely 
attempt to solve this problem but focused on providing improved selective ligand 
immobilization techniques (or sensitization) on the basis of the laminar flow technology. 

25. Natesan et al. are also a mere general description of determining binding 
affinity/dissociation constant. Natesan et al. do not describe simultaneously obtaining a 
kinetic parameter. 

26. It should be stated that the gradient of immobilized ligand as a result of 
laminar flow in general and specifically as a function of time and distance of the sensing spot 
(as Malmqvist et al.) is technically incompatible and certainly insufficient infrastructure for 
simultaneously obtaining a kinetic parameter, as already explained in details above. 

27. The present Applicant describes, for the first time, a system and method for 
the determination of kinetic parameters of a binding reaction, referred to in the application as 
"One-Shot Kinetics" (OSK). This method allows carrying out a plurality of binding reactions 
without the need of a regeneration step and without the need for repeated experiments which 
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are known to harm the 'probe* or the immobilized ligands. The system and method of 
Applicants' claimed subject matter allow simultaneous binding reactions of a plurality of 
analyte concentrations with one or several probe densities. The plurality of reactions is 
monitored simultaneously and signals indicative of the binding reactions are obtained and 
analyzed so as to produce a kinetic measurement of the binding. 

28. An additional advantage, apart from the avoidance of a regeneration step, of 
the simultaneous reaction of a plurality of analyte combinations, is in reducing time and 
temperature fluctuations which otherwise increase if separate or serial reactions are 
performed and processed for each particular analyte sample. 

29. The One-Shot Kinetics provides a solution to the lack of high throughput 
technology which enables real-time, label-free monitoring of kinetics of multiple bio- 
molecular interactions involving plurality of analyte concentration combinations all at the 
same "shot". Neither the above mentioned Biacore instruments nor Malmqvist et al. 
demonstrate the present technology. The first named inventor, Notcovich, together with 
major research figures in the field have reported on the One-Shot Kinetics in a 2006 
publication which I also reviewed. From this publication, I wish to quote the following 
passage: 

"..One of the first applications we wanted to explore was the ability to 
collect kinetic data for six different concentrations of analyte at the same time. 
Historically, response data for different analyte samples have been collected 
sequentially. Parallel collection of different analyte concentrations could 
improve sample throughput and also render obsolete the need to regenerate 
the target sensor surface. To test the throughput and performance of the 
ProteOn instrument, we selected a well-characterized small molecule interaction 
system, namely the binding of sulfonamide-based inhibitors to the enzyme 
carbonic anhydrase II. The enzyme was coupled at different densities within the 
six flow channels using amine chemistry. We found that response data collected 
simultaneously for six concentrations of each compound could be globally fit to 
a simple interaction model. The affinities determined from the ProteOn 
instrument correlated well with those determined using titration calorimetry and 
Biacore. The application of "one-shot" kinetics and the ability of the ProteOn 
instrument to collect kinetic data for small molecule interactions could 
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significantly expand the speed and application of optical biosensor technology in 
drug discovery." 

30. Further review of the technological advantages of the OSK technology may be 
found in Rebecca L. Rich and David G. Myszka at the bottom page 4, last paragraph, where 
it is stated that the technology allows for generating a full analyte concentration series 
with one injection [25,26], This reduces analysis time significantly and eliminates the need 
for surface regeneration/* 

31. I hereby declare that all statements made herein of my own knowledge are 
true, and that all statements made on information and belief are believed to be true; and 
further that these statements were made with the knowledge that willful false statements and 
the like so made are punishable by fine and/or imprisonment under Section 1001 of Title 18 
of the United States Code, and that such willful false statements may jeopardize the validity 
of the application or any patent issuing therefrom. 



Date: 27/01/2010 
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